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Abstract                                      
Introduction. The reality for the individual that has suffer from an stroke is visible in the text that an 
person with an severe stroke say: “ Brilliant that I can move and managed my shoulder and elbow and 
have less difficulties with the ADL and no pain, but at the end of the arm is my hand and that is purpose 
of al that shoulder movement to bring my affected hand in an position that I can use him .” 
I was silent. He was right , I wasn’t capable to get an good hand-function . He was able to pick up 
something and open his hand but only with mass flexion and mass extension . And often when he don’t 
look to his hand was the object gone ! The therapy remain on that level but when stop an while, he 
experience what he loss in an short time and his motivation was present again . Still it is never the 
treatment goal to hold that level!!  After the treatment of the flexor attitude and movement synergy, 
now there is more dissociation possible and that can be through recovery but also through an good 
treatment. But that means don’t stop, go one with dissociation, also with the hand to get the highest 
possible level! 
Design . The science has much efforts in the developmental of robotic and F.E.S. stimulation techniques 
but still today it isn’t clear that this has the answer for the recovery of the arm and especially the hand 
and it isn’t also clear or this is an better way to get more function in the hand. But obvious there is 
much more possible to get an better arm-hand function by using this inventions, but than for all stroke 
survivors with arm and hand function decrease. An eclectic approach will use everything to get an 
better result but always with an good base of science and with the training and motoric learning rules 
in the head. To get an result in the damaged brain must have an amount of intensity to get the brain 
working on his plasticity. The question remain that we not know how much plasticity an damaged brain 
has and obvious that is different for every stroke survivor. 
Conclusion. Therefore therapist try everything what you think can help but also science keep on 
searching !! And this can also be done in the chronic stage of this disease. In this part also “manipulation 
techniques to get the diagonals make an better “communication” between them and the muscle 
pattern and create better keypoint. Often that manipulation is tone inhibition and hands-on technique 
to use that inhibition for an better facilitation and working on better movements also in direct relation 
with the A.D.L. Technique that often have great impact in the subacute and chronic phase.  
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Here part 3 ended with this photo of the gentlemen that use his possibilities he exercises by slice an 
cucumber. The goal must be that the possibilities after that treatment are translated to movement in 
the ADL and that this are movement/function that the person use. Because than the amount of 
automatic will increase and will be more possible. And ,yes, the possibilities of the hand are essential 
and that makes often the task to exercise on keypoint level so difficult but no good hand function isn’t 
the same as no arm possibilities and the hand function increasing is an hot item in the rehabilitation 





He knows what must be done and is searching for solution how to do this and do it so good as possible 
and when the extension in the elbow on the affected side was more, more lay on the table , more push 
came from the stomach, more tone in the front diagonal, the scapula stand better and the muscle of 
the keypoint has some control and he was  able to remove the skin of the cucumber. 
But there was also an another reaction. His feeling and attention in the affected arm was poor. Now 
there is no smile to the camera but deep concentration. Rehabilitation means that in the input and the 
output must be coordinated and that will stimulated the therapist to get as much as possible input in 
the damaged brain to create an recovery or an new network or combinations of every possibility. 
And when the skin of this peace of the cucumber was ready, he lay down the knife and pull the 
cucumber with his not-affected hand out the affected hand an little bit further and continued with the 
skin removal. This are the benefits of the Affolter- Approach[4] and working with elements out the 
daily life. After this exercise the hand was often very relax. That wasn’t always the case by his shoulder 
and therefore we give him an exercise to use the relaxation in the hand and wrist to get also more 
relaxation in the shoulder and still was able to move this keypoint with and without support on the 
surface. What the science has developed is an great amount of Robotic and/or F.E.S. 
[5,6.7.8,9](Functional Electrical Stimulation) for the total arm and for the hand but this amount of 
therapy is still today only available for few individuals after an stroke. Still the possibilities are very 
Photo 1. 
To get more control in the arm and especially in the 
keypoint and other example of the Guiding 
approach[4]. Holding an cucumber in his affected 
hand and with the other he try to relieve the 
cucumber of the skin. That means that the cucumber 
will be move away and he must stop that movement 
with his affected hand. First in this position but after 
that with increasing of the extension in the elbow and 
far to the end of the table by the next cucumber and 
maybe in standing position. This task is for him  the 
priority. Photo 1 published with the responsibility and 
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great with this amount of therapy with assistance and will increase the amount of exercises patients 
can do with the paretic arm/hand. But the most important fact stay that this also must be translated 
to movements that the patient use every day and that there must be an generalization. That is only 
possible as the keypoint dissociation goes further and that the arm is capable the improvements to 
use in the ADL –practice and improve the recovery further. The movement that the Robotic and others 
systems make possible must be have an network in the brain, than this will be use through the patient 
every moment of the day. That means that there must be also an restoration of the input (sensory 
systems) in the brain and that in combination with the motoric skills[10]. An great amount of research 
about the value about senso-motoric treatment[11-18] has be delivered and has an great importance 
in the rehabilitation of arm/hand after an stroke and there must be also be consideration about the 
connection of the arm –upper trunk and the diagonals [19,20] To give an impression what Robotic can 
be see photo 2. Of course is this an treatment but till today is there no significant prove that this 
approach is the best and can give real recovery. On the contrary all robotic look no better than other 
treatments. But all this investigation have an great problem and that is replicability ! 
Robotic and F.E.S. is often additional or is compared with usual care that isn’t further explained and 
therefore nobody can do this investigation again and invest or this investigation has an good 





The investigation of all treatment must be done more with the knowledge : “what is happening in the 
brain!” Are there new networks or are the damaged one restarting etc. 
All new invention are always important but still not everywhere this invention are for stroke patients 
and there must be an translation to the practice of every day and an great amount of variation and 
increase of intensity ( load) . Load that makes the movement of an task-specific exercise difficult and 
give an increase of coordination of the muscle pattern /keypoint ( an increase of the keypoint 
possibilities) and power of that muscles. It is so important that therapist use all possibilities that they 
have to create an good treatment that increase the possibilities of the patients. Robotic certainly have 
an place but need good prove and available for everyone.  
 
Combination and eclectic. 
That and always an link to the ADL with help the individual after stroke to get the highest level of his 
possibilities and there is an keypoint dissociation with the best normal tone the best way. 
Photo 2. 
An apparatus that help the patient to 
move his arm /hand.  He see his arm 
on the computer and try to get with 
“his” hand the object and place it 
somewhere else. The system is 
capable to get complete control but in 
this device, it is possible that the 
system only than gives support when 
the person himself isn’t capable to get 
this on the perfect way. The amount 
of rehearsal is very great and also the 
amount of variation but the question 
remain what happen in the brain ?? 
Photo 2 published with the responsibility and 
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To increase the amount of muscles in the keypoint of the diagonals is treatment that will be always 
necessary because the shoulder must have an anchor not only on the upper trunk but on the whole 
trunk to get that amount of dissociation that he can place the arm –elbow –hand on the right way. 
 








The arm and hand is on two towels on an table and the movements possibilities are plenty. To the 
front the hand and elbow together but turn to the edge of the table ask for an rotation in the gleno- 
humeral joint and an “control of the hand that towel is moving also. Turn to the inside or outside, turn 
to the inside without the towel and back on the towel, pick up the towel and turn to the inside or 
outside and put him down (when the hand can do this self or elsewhere with the hand-master ). Hold 
the towel under the hand but lift the elbow and make the table clean, the whole table.  The hand 
master is an device that is capable with electro stimulation open the hand. That give the individual the 
opportunity to exercise his hand and reduce the tone without exercise. That (passive) is the “bad” part 
of this device, because through that part, many health care provider have stop the money 
compensation because there was no prove that it restore the hand functionality. Only this apparatus 
and no exercise will help the individual to control the tone and the trophic of the underarm and hand,  
Picture 1. 
Placing the affected hand against his face . He put 
support on his elbow and relax the upper trunk . That 
give an movement in which the scapula goes to each 
other – an retraction. But this is an relaxation and 
after that he can make an protraction by activated the 
front diagonal together with protraction muscle. Than 
move with the elbow to the front, lift the unaffected 
elbow of the table and then the affected elbow. 
Increasing his ability to move with the whole arm in 
the keypoint and make the possibilities greater. On 
the end he was capable to pick with the not affected 
arm, the affected arm and together make movements 
up with an good retraction above the 90ᵒ. The 
assistance of the not-affected hand was one finger in 
the middle of the affected hand.  
Picture 1 published with the responsibility and permission of the 
author by j.v.d.Rakt. 
 
Picture 2. 
Control the arm ask for coordination and that we 
working on with the exercise that are possible give 
an load or an resistance and that in task-specific 
manner. But there is no reason to created exercises 
that ask not so much power but only the best 
coordination and no load. Try to move, so nice as 
possible with the hand /arm over the table and 
move both the towels. An dynamic closed chain but 
with much joint movement possibilities.  
Picture 2 published with the responsibility and permission of 
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but will not restored the hand function. There is no evidence that it does something in the brain, but 
the combination of the hand master and exercise [26]has proven that this give an positive reaction. 
That isn’t often an complete recovery but still an better hand function, therefore the combination is 
an possibility to create more possibilities in the hand and that will change the exercises because an 
shoulder movement that isn’t for placing  the hand for the object, is an meaningless shoulder 
movement.  
 









Photo 3 and 4.  
The hand master that can give an fingers-and hand opening, that is require to get something in 
the hand or out. Photo 3 and 4  published with the responsibility and permission of the author by j.v.d.Rakt. 
 
Picture 3. 
The individual is capable to move his arm over the table 
and control his shoulder, elbow to reach for an glass. But 
he isn’t capable to open the hand enough to get around 
the glass.  The hand-master can provide this extension in 
the fingers and he can pick up the glass and must hold it 
. Therefore withstand the extension by the hand master 
and support on his elbow lift the glass to his mouth 
eventually with help of his unaffected hand. Now the 
movement of the shoulder stand in service directly for 
the affected hand and that is very important.                             
Picture 3  published with the responsibility and permission of the 











When the affected arm is totally through the sleeve, than the not-affected hand can bring the other 
part of the sweater /blouse etc. to the head and not affected side. The part, bringing the affected arm 
in his totality in the sleeve till the shoulder, is so difficult because the perception is disturbed. 
The most important action of the arm has an connection with doing thinks in daily life. Learning will 
succeed, when this is achieve and on an daily base will be executed. Therefore is more coordination 
and power in the keypoint necessary but provide always with an learning exercise that has an direct 
connection with daily life[22,23,28]. The structure in picture 4, learning in the activities to get more 
control over the keypoint of the upper trunk of the diagonal, is perfect for re-training or re-learning by 
an apraxia problems. Therefore the combinations of the structure and the control over the keypoint 
are for both very good to use. Using both hand/arm to get the trousers on that means that the 
individual is capable to hold and to move in the keypoint. An combination of task- specific resistance 
treatment to increase the power and the coordination must lead that the two hand together hold the 
sleeve of the trouser and make it possible that the affected leg and after that the other leg go into the 
right sleeve. Still is this an open chain but when the control is present in the keypoint than is only 
holding the position enough to make it possible. In this can the hand-master give an assist in holding 
the trouser. 
Picture 4. 
To learn to put the arm in the sleeve the 
movement that has be done through the 
exercise upper trunk active in flexion 
with contraction of the front diagonal 
and therefore creating an good 
protraction. First with an support by an 
towel under the elbow but later on 
directly by an movement in the keypoint 
and pushing the whole arm / hand 
through the sleeve till the end, is for the 
daily life situation important because 
the sleeve is now on and can be pull 
over the affected shoulder through the 
not-affected arm. Picture 4  published with 











Working with two hand is always the best way to learn, solving problems and then it is important to 
search to the missing links in the coordination and search for an task –specific exercise that can be 





Placing the cup on the dresser, he has more feeling of an good balance and the cleaning goes faster. 
Standing position is therefore in daily life important and will also important in the treatment because 
handling and balance come together. Of course is there an possibility to do it in sitting position but 
when the motivation is there always try to get this done with the right coordination in an standing 
position. That means that task-specific resistance training also must be given in an standing position 
to give the individual more possibilities to solve an problem in the daily life situation. 
Picture 5. 
Looks easy but is dependent of an keypoint function. 
To hold the pipe open and so open that the affected leg can 
go in is difficult. When the lift in the arm had element of the 
flexion movement synergy than will go the pipe in 
abduction/exorotation.  And is the extension movement 
synergy dominant than will adduction with endorotation. 
The hole of the trouser will be than very difficult and is this 
no solution. But when the arm is capable to get together with 
the unaffected arm an good situation, is this the best 
exercise there is. In the picture the unaffected hand is on the 
upper side and the affected hand under that is an adaptation 
found by an individual with an stroke. Look always what 
closed chain the person makes and or that the stability 
increased. Picture 5 published with the responsibility and permission of 
the author by j.v.d.Rakt 
Photo 5  
Dry the cup. His affected hand hold the cup (left) and 
with his unaffected hand he dry. It isn’t so fast as early 
but he enjoy it. He want to do this in an standing 
position and he has balance problems and that 
increase the tone and the synergy elements in his 
affected arm. He make it difficult but he has also found 
an solution that the tone increase isn’t so big ! He 
create an closed chain and stand more on his not-
affected leg and can control the tone is his affected 
arm/hand. Photo 5 published with the responsibility and 










This asked for part exercises and in that part-exercising has room for task-specific approach and an 
learning situation in which she solve the problems through the increase of the coordination and the 
power of the keypoint shoulder. The balance problems is often the border of performance of ADL in 
standing but this lady has complete right that in the standing position cutting has more power and 
cooking goes faster. This is an motivation that will be the base to train further to an higher level.  But 
very important is to hold an optimal dissociation, because than is the control there of the synergy and 
will also the tone in the hand be lesser. Therefore be careful with an standing position that asked for 
an lot of control of the not-affected leg and through this intensive control will create an higher tone in 
the back diagonal [28] and will have an negative influence on the keypoint and for the performance of 
the whole arm/hand. This is often the great problem by patient after the sub-acute stage and that 
asked for an treatment that start with control of the trunk –diagonals and when that isn’t done 
properly will get another problem. The structure of muscles , not –contractile tissue and nerve 
structure will change and give problem to create an better coordination. In the coming part we will 
give this our attention and this can be use by individual after an stroke in an chronic stage. 
 
Keypoint training in standing position. 
 
Discussion of the treatment must be hand-on or hands off isn’t important. Important is that on the end 
the individual is able to do it. And when this is reached by hands- on that than is perfect.  When an 
patient has try it an 1000 times and it doesn’t succeed, why we try not the hands-on approach. 
Many individuals after an stroke in an nursing home will never be able to do somethings without an 
good support and create there the base to go further and on the end without this support. Restoration 
of walking abilities is now done with all kind of apparatus and this also an “hands-on “approach, 
therefore what is the difference is between that “Apparatus –hand –on approach” and the facilitation 
technique of an skilled therapist “Hand-on approach”. And the first investigations show that apparatus 
isn’t better than an skilled therapist. Further one there are reasonable doubt about the right way of 
learning walking through the apparatus approach [29]But nobody will wait till this individual can it 
without giving support. Therefore an good assessment and an good treatment plane and start with 
exercise to make the independency possible and every one start with some assistance – hands- on !!  
There are masters in the hands-on approach! Especially in the sub-acute stage and chronic stage is the 
hand –on approach essential to inhibit what isn’t right and make an treatment possible that increase 
the possibilities, coordination and the power of the muscle pattern –outside the two movement 
synergies [30.31.32] Such approach isn’t an assistance of the movement but will help often in the 
neighborhood of the keypoint of the diagonals. This facilitation makes it possible to move better and 
Photo 6. 
Another example ; Cutting an cucumber in an 
standing position, again an balance problem and 
we see that the affected hand /arm has to many 
endorotation and she told that she feel here 
affected foot and especially the toe are clawing. 
There is also an shift to the unaffected leg. Three 
problems that makes this still difficult but three 
problems that can be train to get an better result. 
But she managed this and we can exercise on part 
elements arm/hand , balance etc. Than go again 
to this cutting work !! The progress will give the 
answer !!Photo 6 published with the responsibility and 
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create often more pattern in the diagonals and gives therefore an better version of the movement of 
the task 
This ask for many years of experience and the only method to get this experience is to get an good 
teacher and many hours of training. Of course is this influence –facilitation- more than only the 
correction of the spine-, but the base is: working together of the diagonals on the front and the back. 
This and also an assistance in the holding of the balance but also increase the amount weight on the 
affected leg. This technique started with the Bertha and Karl Bobath [35,36,37] has develop further in 
the N.D.T.-(Neuro Developmental Treatment ) and today this developmental is increase through the 
cooperation of I.B.I.T.A ( International Bobath Instructor Training Association [38]) with scientist all 
over the world on the area of neurology and neuro-rehabilitation. The skills that this group of tutor 
and instructors have, must be the base of every therapist by neurological patients, together with the 
new evidence that the science find on this area. 
The facilitation technique showed in the following photos (Hands- on facilitation) gives the individual 
after an stroke an positive feeling that he can do something with his arm/hand and will stimulated him 
to exercise to an higher level in which the dissociation of the keypoint shoulder is very important.. 
 
Intensity  
And the intensity of that exercise must be high. Again we need an stimulus that make the muscle 
fatigue but also stimulated the brain for searching for solution. The result will be that muscle 






 The high intensity is visible in the exercise of the treatment of this patient in an course in Spain [40] 
 
Photo 7  
High intensity and with an great an – and aerobe 
effect but also with an good flexion of the upper 
trunk to use the optimal protraction of the scapula 
and with an good tone and power of the front 
diagonals. Still the difficulty is the way to the 
therapist glove because that is an open chain. But 
when this is possible and with an good attitude the 
maximal effort of the push will stimulated the 
whole movement of the upper trunk /shoulder and 
will stimulated the coordination of the whole 
without the necessarily of an good hand-function. 
The goal –extern focus is so perfect , you never 
need to explain !! 
Photo 7 published with the responsibility and permission of the 











The best effect of this very intensive activities is the increase of coordination and power of the keypoint 
and that makes the dissociation better and will give an much better control over the pathological 





Of course is this also possible in an closed dynamic or half closed (dynamic) chain. The most important 
goal is that the exercise gives an improvement of the possibilities in the selectivity of the affected arm.  
Photo 8. 
Again an almost open chain but through the weight in the hand 
the chain has more possibilities as an open chain because the 
end has an “anchor”. There is facilitation because he standing 
with his affected leg in front. But the whole attitude isn’t so 
dominant by the back diagonal, the stand in elongation and 
still the patient must try to swing the weight to the front and 
the next component is not only so far as possible to the front 
but after that also so high as possible. The hand must hold this 
but we can tape it an little bit an exercise power and 
coordination for the painting exercise improvement and the 
use of the paretic arm /hand in the daily activities !That is the 
goal !!  




Photo 9.  
 Beautiful exercise with an huge intensity !! 
But what is the goal !! Upper trunk exercising or balance 
training ? Both !! 
When the affected hand has difficulty to hold this, placed the 
affected hand under the not-affected hand and swing 
between the legs to the back and after that so far as possible 
to the front and after that so high as possible. 
This is aerobe and anaerobe an balance exercise because this 
weight between the legs asked for an standing on both legs 
equal otherwise will the weight goes too far to one leg and is 
the swing between not possible . But the movement to the 
front asked for an reaction of the back diagonals all away 
from the feet to brace the fall movement to the front when 
the weight is going up and reverse when he goes down and 
to the back between the legs. The keypoints of the trunk (Hip-
shoulder[19,20])must work and stabilized the whole and still 
be able to let the movement go further. 
The muscle fatigue will be fast and this will increase the 
coordination and power of almost all muscles. Everyone think 
that now the back diagonal are dominant but that isn’t 
possible because through the speed and the swing  must the 
cooperation between the two diagonals be almost perfect. 













In standing position this is also possible with task-specific resistance treatment with the assignment to 
hold and resist the pull from the therapist. And doing this 3 times with 10 rehearsal 3 times in the week 
this will lead to increase the strength in the front diagonal from the upper trunk [25,41,42]. This must 
be transfer in the practice of every day . That means that the patient must learned to use this increase 
of power. This is an aspect of therapy that is almost vanish. The skills that many therapist such as the 
Bobath-(N.D.T.)- therapist have, is through the critics go to an lower level and many therapist are not 
capable to give this part of therapy. This because the science has found that this neurological method 
has no  superiority in comparing with other method or concept. But this way of working is never be an 
item for an investigation and that is an pity because there lies an enormous amount of knowledge and 
skills. The scientific approach now develop, has regrettable an lack on superiority and it is time to meet 
each other and look to the patient what care he need and invest that care/treatment with an open 
mind and with good investment skills[43,44]. That means that we all must use the TIDieR [21] scheme 
to get the job done well. Further that this must lead that all neurological-therapist are able through 
hands-on facilitation and manipulation of joint, tone and nerves and other tissues to make it for the 
affected side possible to react and that makes every therapy better possible. 
Therefore we choose for an eclectic physical therapy approach in which all parts, that can benefit for 
an better outcome. 
1. Task specific resistance treatment. 
2.  Differential motor learning and other forms of motor learning when it is possible for the 
individual with an brain damage. The brain must search for solutions. 
3. Use of all technical resources as electro, robotics, AFO, Locomat , Grail, Ceram etc. 
4. From the beginning an translation to the world of the individual with an stroke, pointing on 
the ADL and IADL to get his independently to high as possible. 
5. Learning and exercises on the all I.C.F. levels , function, activities and participation.[45] 
6. With the use of hands-on and hands-off facilitation combined with inhibitions. 
7. Manipulation of the tissues as muscle , joint , nerves etc. 
All together will the results be better and we create the highest level of participation. This ask for good 
research, that compared all this with each other. Because no individual with stroke is totally equal with 
another survivor of an stroke and the treatment must be pointed on an individual scale. 
The first step is in taken in 2016 by developmental of the TIDier Guideline[46] to get to an better 
description of the intervention and control treatment and to more research to groups of individuals 
after an stroke. Now will it be possible in the future to create the best approach for each individual 
after an stroke including the cognition and neuropsychologists elements   
Muscle, joint, nerves and other tissue can be manipulated and that give as an result that often the 
domination of the synergy is lower and that the tone isn’t so high. Furthermore will stretch on muscle 
Picture 6.  
Standing position with support on the 
bench. Pulling the upper arm ask for an 
reaction in the front diagonals from the 
upper trunk, pushing against the upper 
arm will stimulated the lower trunk to get 
more power to the front. 
Both will lead to an better muscle power 
and coordination. That must be integrated 
into the possibilities to have more 
stabilization in the upper trunk and 
scapula. 
Picture 6  published with the responsibility and 
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lower the firing of the muscle spindles and therefore lower the tone and is there an possibility to 
increase the power of the antagonist (reciprocal innervation [47]). 
 
But only manipulation isn’t enough.  
In the examples, that follow now, there is always an ADL included in which this movement can be use 
(photo 10 painting the wall), that part is important. Using through the day is essential !! Especially arm 
and hand exercise must have an participation through the day because otherwise the stimulus is too 
low. No use through the day and only in the therapy will never get in the brain an projection and will 
not mean that it is the same projection as before the stroke but another. To create that projection 
there must be an dimension of using, be there. To demonstrated what an performance some very skill 
therapist can do with the arm/hand of patients, we let see what high skilled therapist are capable in 
manipulation with an goal in this ADL area. We see here that every time there is an search for the best 
position of the joint with the best tone and create the optimal possibility for the individual with an 
stroke that the movement of the arm /hand can be so good as possible. Than we see the total therapy 
by starting with inhibition and stabilization of the lower and the upper trunk, the alignment of the 
diagonals and the keypoints, the stimulation of the muscles that are inhibit and the building from an 
movement with an purpose that the individual can perform with assistance or with manipulation in 
several chains. The goal is an open chain when that is possible. This must be the search for every 
therapist that works with stroke patients or other patients with neurological and orthopedic problems 
because working on this way will teach the individual how to move and how to solve an problem and 
get more possibilities. This has also an learning principle of searching for solution. Hands-on facilitation 
that lead to use the power and coordination improvement in the movement of the upper trunk 
/scapula /gleno-humeral joint elbow and finally the hand. Of course is this an form of learning but 
there must be an possibility that this is possible without the hands-on facilitation and that ask for 
increasing the power and the coordination. Therefore in the hands-on facilitation must be an goal that 
give the patient the reason for this hands-on facilitation and must be the goal for the therapist that 
this goal is also possible without hands-on facilitation after some time. 
Hand-on facilitation asked for skills of the therapist that is very difficult. My own experience is that this 
has cost me 10 years for I feel it and had the skill to bring in the practice. That means that this must be 
learn by the therapist and that this must be stimulated as the highest form of therapy. Regrettable it 
seems that this is devaluated, still we see it by the therapist that use manipulation how important that 
skill are to get the result that we want. 
  
Hands- on facilitation 1. 
Man with an paretic side on the left side. This hand- on facilitation is more that only make the 
movement easier but also to inhibit the tone and create more mobility in the joints. Starting with the 






Preparation of the trunk to get the tone on an 
lower level and make it possible that the 
affected side can make the movement that is 
acquired for an control over the upper trunk 
and scapula. The tone on the back is too high 
and inhibit the power in the front diagonal ( 
reciprocal inhibition). This is done by stretch 
on the tissues and observe the reaction on 
tone and flexibility of the movement.                
Photo 10  published with the responsibility and 










The base is present and now the work can start to get an better movement and skills in the upper trunk 
and the arm and working to an activity of the arm and hand. Using an table ( closed chain) in front of 
him, the patient is capable to hold the tone in the front diagonal on the right level and that makes it 
possible that the movement of the scapula is restored and that the glenohumeral joint standing well 
in the cavity. Still the ( pathological)-synergy are present, but the base of the flexion synergy is the 
dominancy of the back diagonal from the not-affected leg. This will give the retraction but also the 
abduction and exorotation in the glenohumeral joint and flexion in the elbow. By decreasing the tone 
( photo 11) makes it possible to facilitated the tone of the front diagonal from the not-affected leg to 
the affected arm. Still the other diagonal must also contribute in holding the lower trunk in the right 
position with the right tone and therefore leis the not-affected arm in an closed chain with protraction 
on the crunch and must the weight also on the affected leg because the only chain that was “open “is 
the affected arm .  This open chain isn’t open anymore because through the facilitation hands-on is 





After the preparation in the sitting 
position, now the preparation in an 
standing position. The stimulus for the 
front diagonal will be evoked by the 
standing position with the stimulus on 
the front and the therapist is now 
working on an facilitation of the pelvis . 
This is the base of the upper trunk and 
give more tone in the stomach muscles. 
The shortening of the trunk will be give an 
bad weight caring on the affected leg and 
that is treated because too much activity 
of the not-affected leg will stimulated the 
back diagonal –left –of the upper 
trunk/shoulder arm and hand.                                                     
Photo 11  published with the responsibility and 
permission of the author by j.v.d.Rakt 
 
Photo 12. 
Standing in the position of photo 
17, now there is an possibility to 
carry an book from down on the 
bench up to crunch with an control 
in the scapula movement ( latero 
rotation) and anteflexion with 
endorotation and an grip on the 
object . The focus is very clear 
therefore an great motivation !!                                     
Photo 12  published with the responsibility 
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The tone must be stay well and that will be trained by movement with that tone and that rehearsal 
will stimulated the system to an reciprocal inhibition through the active movement with facilitation. 
That means that the brain must create an solution to use the hand in an good way, that the book will 
go from the bench up to the crunch. This movement is an combination of anteflexion with 
endorotation and that are to opposite movement out the flexor and extensor movement synergy and 
ask both for an active shortening of the spine with the right tone in the front diagonals. Very important 
factor is that there is an lot of rehearsal with variation and goal directed and the possibility to do it 




Two examples of an goal of the facilitation to stimulated the brain for searching for an solution. The 
endorotation in the gleno-humeral joint is in photo 13 together with anteflexion, but in photo 18 the 
main interest is endorotation and adduction. Both ask for an shortening on that side of the trunk but 
also for an adjustment of the scapula position. And is photo 13 an half closed chain because there also 
an hands-on facilitation, photo 14 is for the affected arm an closed chain. Hands- on can changed the 
chain not only the open in half closed but also dynamic. And dynamic means movement and in this 




Now the hand has an total other 
function. He is holding the bottle 
and the other hand close him. 
But the action that the scapula, 
gleno humeral joint must make is 
almost the same only is there 
now no anteflexion but an 
control of the rotation that his 
arm stay on the bench. Hold the 
bottle can be changed in loose or 
grasp the bottle  
Photo 13 published with the 
responsibility and permission of the 




Holding an broom in this way will mean 
that the not-affected arm will do very 
much and it is the question of the 
affected arm can help but in therapy he 
is now busy on the affected side and 
with the affected side and with balance 
and walking and can he control the 
synergy ? To get optimal control the 
hand and underarm must stand in full 
supination and also the other hand, 
than both hand form an unity to get 
the job done. Still the weight is too 
much on the non-affected foot.   
Photo 14 published with the responsibility and 
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Photo 14 give an picture of the question that many therapist ask :  “ Preparation of the tone by 
manipulation, when and how I can  feel, what is possible and what not ?  
The answer isn’t simple.  
First the feeling cannot be learned out an book! How normal tone feels is an skill that ask for very much 
exercise and often isn’t tone not normal but allow this improved tone better movement and that is the 
moment to try something out. But what is obvious that it isn’t only an arm. The total body is part of 
the arm exercise and especially the trunk and the diagonals are very important and have always 
influence each other. When synergy has still an great part in the movements that will this part never 
be vanish and that isn’t the goal for the manipulation, inhibition and facilitation. The goal must be that 
the movement is possible and that the individual feel and experience that he can do something with 
his affected arm and when he use this in the ADL or IADL than the progress will be great and improve 
further. There is only one way to learn this ! 
Do it and look to others and ask what the feel and ask to feel that too. But the most important part is 
, DO IT !!  
Photo 12 can also be used to train this individual to lift the crunch bilateral. Still we ask for an 
endorotation ( part of the extensor movement synergy ) with anteflexion and an neutral stand of the 
elbow between pronation and supination ( part of the flexor and the position of the elbow is no 
influence of neither the extensor movement synergy or the flexor movement synergy ) Lifting an object 
with one arm is difficult. Therefore when an individual this can use, is this an possibility that often can 
transfer to the ADL and IADL. And the combination with task-specific resistance treatment is great 
because when the movement is possible than it is possible that the box is heavier, the book also, the 
can be give resistance against the upper arm ( photo 12) or the broom can be alter. There is only one 
rule the movement must be going on.  
 
The power that is needed in the not-affected leg and arm to get the affected leg over the wooden 
stick is so big that the back diagonal started from the not-affected leg will created an very high tone 
in the remaining part of diagonal[19,20]. And that extension rotation will inhibit all possibilities of the 
front diagonal and will weaken this diagonal ( reciprocal inhibition[49]) further and therefore 
stimulated only the flexor movement synergy with an wrong position of all joint from scapula all 
away to hand and the impossibility to create in the arm/hand more possibilities will almost 
impossible because the tone will be so high and the release moment so little that the sarcomere will 
changed and the muscle will be shortening !  
 






Assessment of the position of the scapula in an relax 
position. The affected side is right one and see the 
small difference in the position of the scapula. Greatest 
difference is that the lowest point and the margo 
medialis stand more from the thorax and the rotation 
(adduction) is more. Influence of the dominancy of the 
back diagonal in combination with loss of selectivity. 
The flexor synergy in the upper trunk and therefore 
also in the arm is dominant and the keypoint can have 
an poor dissociation. 
Photo 15 published with the responsibility and permission of the 
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That means that the difference between the front and the back is not in an equilibrium! Holding the 
scapula against the thorax and placed the scapula in the right position is the work from both diagonal 
and in this cause the back diagonal seems to have more tone and inhibit the base tone of the front 
diagonal. Of course must there also be an good selectivity but the base is that no of the diagonals is 
dominant. Still the finer work asked dissociation of the two movement synergy ! When the scapula 
isn’t in the right position than will the cavity of the gleno-humeral joint has problems to hold the caput 
in the right place.. This imbalance will be one of the reasons that the head of the gleno humeral joint 
will not stand in the cavity of the scapula and that lead to an subluxation inferior.[31] 
Also when the woman (photo 15) lift their affected arm will the scapula first move in the spine direction 
(retraction), till there is an the stretch on the muscles that care for an protraction. Now often start the 
protraction musculature with their action and the optimal action isn’t started but often we see that 
the scapula isn’t close to the ribcage.  The start and the movement after that is re-active therefore too 
late and the space between the head and the cavity will never be optimal and that can lead to little 
trauma on the structures in the head of the shoulder ( impingement [49] ). 
Exercises will this vulnerable shoulder ask for an hand-on facilitation because otherwise the damage 
and the pain can be so large that the individual will prevent moving her affected arm and loose more. 
Therefore we must start will an treatment of the upper trunk and when the influence of the lower 
trunk is present than first with the lower trunk.( see hands-on facilitation 1) Start in  an sitting position 
to get an normalization of the tone as far as possible because this tone. But in sitting position it is easier 
to get the tone and mobility on an higher level. In this case there is still an higher tone in the back 
diagonal than in the front diagonal and the firing from the brain is faster to the muscle of the back 
diagonal. That means the intention to lift the affected arm will always lead to an activation of the back 
diagonal that start from the fascia thoraco-lumbalis and an shift of weight to the not-affected leg. The 
base is now present and with the back diagonal start the lifting of the arm ( flexor extension synergy). 
The front diagonal receive no active signal from the brain or an signal to the back diagonal inhibit this, 
therefore when the muscle were stretch now will also the front system start to work but always later 
than the back diagonal system. Manipulation and hands-on facilitation must change that by inhibit the 
back diagonal activity and stimulated the front diagonal activity and that is possible by manipulated 
the muscles around the scapula and build up together the highest level of reciprocal innervation that 






Look to the contour of shoulder and the acromion 
and we see that the head of the humerus stand 
too low. Between the acromion and the head of 
the humerus, there is an gap of 2 cm and that is 
an sign of an subluxation(inferior). 
The position of the scapula is wrong –too much 
retraction and that give the control system not 
enough control and the caput of the gleno-
humeral joint is losing his stand in the cavity.  
Photo 16 published with the responsibility and permission of 
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             Photo 17                                                                    Photo 18   
It is therefore very important that the situation is changed, this therapist do it through manipulation , 
inhibition and facilitation. Inhibition of the high tone that give the retraction of the scapula and that is 
an part of the back diagonal but also by stimulation of the front diagonal to activated the muscle that 
give an active protraction and not an protraction that is provoke by an stretch on the muscle. 
The hand of the therapist moves the scapula in the right direction and try the high tone to decrease 
and stimulated the muscle on the front to work together with the hand movement. Furthermore will 




Photo 17. The subluxation of the head of the humerus. The cause lies in the position of the scapula. 
When this arm moves and the scapula isn’t capable to move fast to latero rotation the head of the 
humerus will press against the roof of the acromion and this is an impingement with serious 
complaints. Photo 18. We see on an Rö-photo the correct stand of the caput in the cavity. 




Manipulation of the tissues/muscle around the scapula 
to get an better active protraction. Through that better 
protraction will the subluxation become lesser and is 
the danger of an impingement problem smaller. Now 
there can be an movement in the gleno-humeral joint 
take place without danger of pain and damage. The 
manipulation is starting with the hand of the therapist 
on the scapula and this starting with an stretch but also 
with good position of the scapula along the ribcage. As 
an reaction on this manipulation the gap between the 
acrominon and the head of the humerus is gone. The 
head stand now correctly in his cavity. Photo 19 published 












The learning process of passive movement isn’t great but in this case it is very important that the 
alignment between the trunk ( upper and Lower) scapula and gleno humeral joint is restored because 
otherwise will an activation maybe give pain and damage and then the individual will avoid movement 
in this joint. But when the arm lay on the board the therapist is working on an goal. The affected arm 
has an support function and the other arm and body has now more stabilization can do something in 
an open chain. The affected arm is now in an closed chain. For the individual is it now important that 
the affected arm stay right on the board and allow the not-affected hand to work. When that is going 
well than will the next step an increasing of load on the not-affected arm/hand because that will ask 





The position of the therapist behind the individual make it for the patient very difficult to use the back 
diagonal by extension of the head. Because that reaction will enter the whole alignment. From this 
point she can exercise on different levels and be sure that the alignment of the shoulder is perfect and 
that there are no complaints . Through the feeling that the arm can move without pain and that this 
arm can also use as fixator also without pain the confidence will return and the patient will be 
stimulated to use their arm/hand again. 
 
Photo 20 
The movement of the shoulder is now 
partial passive possible with no pain. 
Still this isn’t an movement on their 
own because she must to much use the 
synergy to get the arm on the ironing 
board. With the best rotation in the 
shoulder joint the therapist will give 
room on the individual to participated 
in this movement. First passive to feel 
that the movement goes smoothly and 
no pain occur than the active 
performance can start. 
Photo 20 published with the responsibility and 




The affected arm has now an 
stabilization function and look to 
the head of the shoulder and see 
how perfect the head of the 
humerus stand. 
The therapist hold the arm to 
ensure that the position stay 
correct and feels which muscle 
reaction take place. Even here 
standing position behind the 
individual is important. 
Photo 21 published with the 
responsibility and permission of the 
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Flexor movement synergy elements ; Extension rotation of the upper trunk ( back diagonal dominancy 
) this inhibit the whole movement of the scapula over the ribcage to the front. Now we see that the 
lateral edge of the scapula stand by the entrée of the axillary cavity and this must normally further to 
the front. The elevation is present and we see also an elongation of the trunk on the affected side and 
that will be an elongation that is done by the back diagonal that lies along the spine and that means 
that the angle up is greater than 45ᵒ and give an insufficiency of the keypoint  on the front to make 
this elongation an anchor for the movement of the scapula to the front and make it possible that cavity 
of the gleno humeral joint is well in position[19,20]. In the gleno humeral joint there is abduction with 
exodorotation (elements of an flexor movement synergy). The elbow has some extension but cannot 
go to full extension. Therefore there is here an lot of dissociation between the two movement synergy. 
At least in the wrist and the hand there are more movements possible as in the movement synergy 
often is present, that pointed that the cortical pathway has still possibilities.  An hand that is capable 
to grasp and hold and release will give an great contribution to train the whole arm because the hand 
as last part in the arm is the most important part of the arm.   
Important is now, how to change the dominancy of the back diagonal closed along the spine more to 
lateral and to the front, because this will lead to an better movement of the scapula and will place the 
gleno humeral head better in his cavity and maybe will answer the muscle around the gleno humeral 
joint than better. The dissociation between the two synergy will often stimulated the small muscle 
around the shoulder. Sometimes the dominancy of the synergy muscle inhibit the small one but when 
that is broken, their activity is there. This can only be discovered by inhibition of the synergy and 
diagonal and facilitation of the movement in the shoulder. 
Photo 22. 
This lady with an status after an stroke 
on the right side is lifting her affected 
arm and we see that there are elements 
of the flexor movement synergy but 
that there is an lot of dissociation in this 
open chain movement. Flexor 
movement synergy elements are the 
extension in the upper trunk pointing at 
an dominancy of the back diagonal but 
there are an lot of dissociation 
elements and here hand has extension 
in the fingers. 
Photo 22 published with the responsibility and 











Very important choice( standing position) that will help not only to get an better elongation but also 
make the inhibition of the back diagonal near the spine better but give also an translation of this 
diagonal to the lateral. By manipulation of the scapula to the front the movement of the scapula will 
be better and the change that the front diagonal will help on an higher level is also present. Placing 
the scapula to the front and holding with an slight arm movement will stimulate the front diagonal not 
only close to the mid of the stomach but also further lateral and that will create an position of the 
scapula must further to the front and with much more latero-rotation. And that again allow the gleno 
humeral joint to make an greater movement to anteflexion. Here are possibilities to give this activity 
load that can contribute to an increase of power and coordination in the muscle of the upper trunk (- 
back-front-homolateral ) scapula and the gleno humeral joint. That again lead to more dissociation and 





One hand of the therapist hold the upper arm in an right position but the other arm goes further with 
scapula and this is now almost on the front barrier of the axillary cavity and that stand normal. In the 
Photo 23.  
The manipulation start in an 
standing position. That means 
that the balance will help and 
there is no flexor movement 
synergy stimulation.  
Using the standing position it is 
now easier to transfer the 
weight on the affected leg and 
stimulated the homolateral 
keypoints shoulder and hip and 
get so an active elongation on 
the affected side.  
Photo 23 published with the 
responsibility and permission of the 
author by j.v.d.Rakt 
 
Photo 24.  
Here is prefect to see what the manipulation had 
achieved. The gleno-humeral joint stand now in 
an 90 ᵒ anteflexion and almost full exorotation 
without abduction and pay attention on the 
position of the wrist. Still no open chain but the 
support of the shoulder of the therapist is enough 
to achieve this. Look to the “form” of shoulder, 
there is no subluxation and the position is good. 
This almost end- exorotation is only reach when 
the position of the caput is good in the cavity and 
this position is very important and asked for small 
muscle activity to achieve and hold this. 
Photo 24 published with the responsibility and permission of 
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starting position (photo 22) the scapula stop at the axillary cavity start at the back, now with the same 
amount of anteflexion without abduction he stand on the front barrier of the axillary cavity. The fingers 
of the therapist are around the lateral edge of the scapula and an little stretch will activated the muscle 
on the front and load increasing is possible by asking the individual to take over the weight of the arm 
and holding this arm in this position. Now it is important to find an goal and see what the therapist has 
found as an goal: Hold the mirror to see properly in the mirror and then is  this position with much 











Holding an mirror gives the 
individual the possibility to see 
what is happening with the 
comb through there hear. 
Of course we see that holding 
without support isn’t easy and 
that is an heavy task because 
she must do two things 
together but the mirror stand 
on an place that is important . 
And what can achieve more 
after this ?? Photo 25  published 
with the responsibility and permission 
of the author by j.v.d.Rakt 
 
Photo 26. 
After this again the 
manipulation start with the goal 
to get the mirror on higher level. 
Therefore it is important that 
the exorotation is again 
complete because than stand 
the gleno-humeral joint so good 
that the most space is available 
in the joint and when the 
scapula stand well the shoulder 
muscle can help to get more 
anteflexion. 
Photo 26 published with the 
responsibility and permission of the 










Again the manipulation has created an situation in which the inhibition is lesser and then there is the 
possibility that other muscles-chain can contribute so that the movement of the shoulder is far more 
better and can be used to get the mirror so high that the individual can see well what she is doing 
with the cam. The joy on both faces say that this achievement is great.  
 
Hands- on facilitation 4. 







After the exercise to lift the mirror 
higher and see more of the head. 
The next step is to hold de 
anteflexion with great part of 
exorotation but now also with 
extension of the elbow with more 
supination and with the fingers in 
an extension to make an reach 
movement . The base is still very 
important. Photo 27 published with the 
responsibility and permission of the 
author by j.v.d.Rakt 
 
Photo 28. 
We see on the left side ( the not-affected side ) no “gap” 
under the deltoideus muscle and the margo medialis of 
the scapula isn’t visible. See now on the right side 
(affected side) the “gap “is clear but also the margo 
medialis of the scapula. This margo is coming of the 
ribcage but also the stand the most inferior point of the 
scapula more to the spine. That is an sign that the tone 
of the muscles that give the retraction are dominant. 
That is an part of the back diagonal from the not-
affected leg to the affected arm[19,20]. Not totally 
visible is the weight bearing on the feet but it seems that 
the weight is slightly shift to the not-affected leg.  The 
position of arm and shoulders are almost identical. On 
first side no great difference between the two side after 
an stroke. This position of the scapula gives an sign that 
the back diagonal and especially the part closed by the 
spine is dominant. The question that we must ask 
ourselves :” Has this dominancy inhibit the homolateral  
and front diagonal structure /tone/ selectivity or is this 
the maximum what the brain can ?” 
Photo 28  published with the responsibility and permission of the 
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Often is the system capable to more but then must the dominancy of the diagonal closed to the spine 
be inhibit and must there an stimulation of all other structures. Including the more lateral part of the 
back diagonal and the homolateral and all part of the front diagonal. Till now it isn’t 100% sure what 
the subluxation caused[50,51,52]. Is it the loss of muscle around the head of the gleno humeral joint 
(especially the muscle deltoideus ) or is the contribution of the wrong position of the humerus cavity 
(scapula) the greatest cause or are an lot of combination possible. Subluxation will be an spoken in 





She start to get their affected arm so high as possible and she start with both arms (photo 30). 
Notice it start with extension of the head and that means that the part of the back diagonals closed to 
the spine were set to work on both side and the greatest power will be achieve on the not-affected 
side and will change the weight bearing. The difference between left and right is now very good visible. 
On the right there is an movement of the scapula almost totally in elevation but also in latero- rotation 
and the trunk is there extreme elongated. But the tone of this not-affected side is also use to create 
an anchor for the affected side . Otherwise there was no elevation of the scapula possible. That means 
that the elongation of the affected side is done through an shortening of the not-affected side. There 
– on the not-affected side- is the greatest muscle action.  Left the shoulder stand in exorotation but 
not on the end with anteflexion and the scapula stand against the ribcage. 
Right -the affected side-; the margo medialis is very good visible that means here is an elevation with 
some latero rotation but the upper part of the scapula stand closer to the spine  as on photo 28.  
The arm goes not in anteflexion but in abduction and with an exorotation with an  flexion of the elbow.  
An flexor movement synergy purr sang !!  
 
Photo 29. 
What we see on this Rö – picture ?: The 
head of the gleno humeral joint and the 
cavity for this head of the humerus . The 
head of the humerus stay on the lowest 
part of the cavity and leave the upper part 
free. The room between the head and 
acromion is very great indicated that this 
is an subluxation of the humerus head. 
Humerus head – Blue, Cavity ----- red, 
Acromion ----green arrow . 
The part that touch the edge of the cavity 
on the underside is an large part. Still this 
isn’t often an reason for pain but well of 
an feeling van discomfort when the arm is 
along the body without an support. This is 
de starting position of her shoulder 
(Photo 28) and there we see almost 
nothing but on the next photo (30), we 
see more and image what the caput does 
than !! Photo 29  published with the responsibility 
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The affected side stay is still in an elongation and that means that the homolateral and front diagonals 
cannot correct the placement of the scapula. Is this all she can? The answer is inhibition and 
facilitation/stimulation of the other structures and see what the reaction is of the muscle-pattern and 
therefore the damage brain. Important is that the effort she makes to lift the arm is so big that only an 
flexion movement synergy the only movement is, therefore search to another movement and use an 
Photo 30. 
Lifting their affected arm she do it with an flexor 
movement synergy. And therefore she need the not-
affected side for an anchor. The affected side cannot give 
this anchor because the lateral part of the back diagonal 
work not together with the front diagonal to hold the 
scapula against the ribcage. To lift the affected arm she 
must first create an anchor and she find it in neck area that 
is fixated through the not-affected trunk side all away to 
the cervical spine. Through this anchor the scapula moves 
in elevation and the latero-rotation of the scapula is too 
short because the frontal diagonal has no answer through 
the inhibition by the back diagonal. 
 Photo 30  published with the responsibility and permission of the 
author by j.v.d.Rakt 
 
Photo 31. 
She try to get the arms so high as possible but this gives 
more abduction gleno humeral and especially more 
exorotation with elbow flexion and flexion in the wrist 
and fingers. The hand is higher but not through 
anteflexion but though exorotation, an part of the flexion 
movement synergy.  But compared the place of the 
scapula is there more difference ? No, only the whole 
shoulder girdle is more in retraction with the head more 
in flexion. The system is blocked. The scapula cannot 
change his position and stay near the spine especially on 
the top. See the difference with other side. 
The power that she seeks, find she in the synergy, but the 
“fixation “of the scapula is very great. Now the active 
back diagonal from the not-affected leg to the affected 
leg is visible. Even the tone increase of the buttock on the 
not-affected side and an slight weight shifting take place. 
This movement will be when this is the only one be an 
fast pathway in the damaged brain and will dominant. 
This has no sense because the inhibition of this synergy 
will be great and we must seek for an form of dissociation. 
Photo 31  published with the responsibility and permission of the 
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closed or half closed chain with or without dynamic. This movement let us not see what here 





The effect must be that the elevation and the extension of the head isn’t used anymore, that the 
stiffness of the muscles that gives that elevation and hold the upper part of the scapula so tight against 
the spine will loosed.  When this is done the therapist use this difference to ask for more action in the 
homolateral and front diagonal so far as possible on the lateral side of the body and give an goal with 
load. There is an chair that is used as an closed chain but this chair can be set on two legs (the front) 
and she must push to hold the chair there. But also the distal part of the front diagonal can be used to 
stimulate the tone and the power of the front diagonal by lifting her affected leg to the stomach and 
hold the feet from the floor and that can also against resistance. And achieve that, the goal is alter in 
an reach movement to grasp an towel and use the ability to control the scapula and the therefore the 





Photo 32 . 
Start with inhibition of the back diagonal and 
especially the spine part by elongation of the 
spine and increase the length in this muscles 
and on the other hand start with facilitation 
of the scapula movement to the front and 
stimulation of muscle of the stomach . That 
give the muscle that gives protraction an 
anchor. The creation of an inhibition of the 
tone of the back diagonal and at the same 
time the stimulation of the front diagonal is 
the principle of reciprocal innervation[47]. 
Photo 32  published with the responsibility and 
permission of the author by j.v.d.Rakt 
 
Photo 33. 
Reaching will increase the load. This is done with an 
full extension in the elbow, inhibit both synergy and 
placed the scapula in good position and makes an 
further dissociation possible. The goal is to pick up 
the towel and lift to the table. That towel can be 
replaced by something with more load but be careful, 
she goes fast back to the flexor movement synergy. 
And see the possibilities of the hand, here is more 
possible !! 
Photo 33  published with the responsibility and permission of the 












The combination between dissociation treatment and tone /tissue mobility makes the difference, but 
this asked for an treatment that asked for an therapist with special skills. Feel that the tone is decrease 
and that not-contractile element are not inhibit anymore are so important. That skills must be train 
through the therapist and is the difference between the master and the student and that makes an 
physiotherapist an specialist on the area of neurological diseases. Neurological methods are always 
searching for this direct influence on the tissue that is affected through the brain damage and indirect 
are the capable to get in the brain an reaction to get the performance on an higher 
level.[30,31,35,54,55,56,57,58,59] 
  
Hands- on facilitation 5. 
 
 





Hands-on facilitation is very difficult and ask for an lot of knowledge and skill, but every therapist can 
do it and the best way to learn it is, by doing it and look at others. All exercises can be done with 
facilitation, manipulation and it must have an greater advance and contribute in the learning of “new” 
movement and controlling the tone and an greater dissociation. Is there an border, as many therapist 
say, no, time is or cannot be the border. The combination of knowledge and skill will give more 
possibilities than many therapist thinks. The seeing of the total body with the diagonals makes it 
obvious that there are so many aspects that can contribute by the finding of dissociation and with an 
Photo 34. 
Beautiful goal. The goal is writing and that is an 
master hand function but asked for an good control 
of the arm and the upper trunk. Now must she make 
careful movements to be able to write . The scapula 
stay in protraction by the closed chain of the upper 
trunk that end in the affected elbow. Here no support 
task for the affected hand but the important task – 
writing with the affected hand !!   
Photo 34  published with the responsibility and permission of the 
author by j.v.d.Rakt 
 
Photo 35. 
A novel approach that facilitated the sensory, is the 
“Vibramoov” that gives vibration[60] on muscles 
and through this vibration is there increase in 
sensory input. This apparatus is attached above the 
muscle and can be use in the treatment of arms , 
legs trunk. The result are still difficult to place 
because most people that may use this apparatus 
are the people in the rehab. Centre and often with 
an good prognostic. Still this is one the first 
apparatus that is develop to get an better 
perception.  
Photo 35  published with the responsibility and permission of 
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learning of an wanted goal in the ADL or IADL this skill will be used by the individual and will be an 







Declaration of conflicting interests 
Declaration of conflicting interests The author(s) declared no potential conflicts of interest with respect 
to the research, authorship, and/or publication of this article. 
Funding  
The author(s) received no financial support for the research, authorship, and/or publication of this article.  
All authors have read and agreed to the published version of the manuscript. 
Editor's disclaimer 
This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our 
customers we are providing this early version of the manuscript. The manuscript will undergo 
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please 
note that during the production process errors may be discovered which could affect the content, and all 
legal disclaimers that apply to the journal pertain. 
 
Reference 
1.Van de Rakt J., McCarthy-Grunwald S. Rehabilitation of the upper limb after an stroke. Part 1. The Flexion 
Attitude Synergy.  An multi-eclectic approach. ; Ita. J. Sports Reh. Po. 2021 (17); 2; 4; 1829 - 1867;   
2.Van de Rakt J. McCarthy-Grunwald S. . Rehabilitation of the upper limb after an stroke. Part 2. The Flexion 
Attitude Synergy. An multi-eclectic approach. Ita. J. Sports Reh. Po. 2023; 10 (22); 1; 2; 2243 – 2277. 
3. Van de Rakt J. McCarthy-Grunwald S. Rehabilitation of the upper limb after an stroke. Part 3.  Dissociation 
exercises. An multi-eclectic approach.  2021 10 (23). pp. 2384-2421. 
4. Affolter F. Perception, Interaction and Language . Springer Verlag 1991.ISBN 3540511504. 
5. S. Balasubramanian S. Klein J. and Burdet E. Robot-assisted rehabilitation of hand function Current Opinion in 
Neurology 2010 Volume 23 - Issue 6 - p 661-670. 
6. Gobbo M. Gaffurini P. Vacchi L. Lazzarini S. Villafane J. Orizio C. Negrini S. and Bissolotti. L. Clinical Study. Hand 
Passive Mobilization Performed with Robotic Assistance: Acute Effects on Upper Limb Perfusion and Spasticity in 
Stroke Survivors.  BioMed Research International 2017. 2017:2796815 
7. Veerbeek J.Langbroek-Amersfoort A. Van Wegen E.Meskers C. and Kwakkel G. Effects of Robot-Assisted 
Therapy for the Upper Limb After Stroke: A Systematic Review and Meta-analysis Neurorehabilitation and  Neural 
Repair 2018 Feb;31(2):107-121 
8. Klamroth-Marganska V. Blanco J. Campen K.  Curt A. Dietz V. Ettlin T. Felder M. Fellinghauer B. Guidali M. 
Kollmar A. Luft A. Nef T. Schuster-Amft C. Stahel W. Riener R. Three-dimensional, task-specific robot therapy of 
the arm after stroke: a multicentre, parallel-group randomised trial. The lancet 2014. Feb;13(2):159-66 
9. Niu C.  Bao Y. Zhuang C.  Si Li S. Wang T. Cui L. Xie Q. and Lan N. Synergy-Based FES for Post-Stroke, 
Rehabilitation of Upper-Limb Motor Functions. Iee Transaction on neural system and rehabilitation engineering 
2011. Volume: 27 , Issue: 2 , Feb. 2019 ) Page(s): 256 – 264.                                                    
10. Gopaul U. Van Vliet P. Callister R. Nilsson M. Carey L. Combined Physical and somatoSEnsory training after 
stroke: Development and description of a novel intervention to improve upper limb function. Physiother Res Int. 
2019. 2019 Jan;24(1):e1748. 
11.Carey, L. Tactile and proprioceptive discrimination loss after stroke: Training effects and quantitative 
measurement. Melbourne: La Trobe University. 1993. Jun;74(6):602-11.                          





                                         Ita. J. Sports Reh. Po. 2023; 10 (24); 3; 4; 2465 - 2494  
 
13.Carey, L.SENSe: Helping stroke survivors regain a sense of touch: A manual for therapists. Melbourne: Florey 
Neuroscience Institutes.2012a. 
14.Carey, L. Touch and body sensations. In L. Carey (Ed.), Stroke rehabilitation: Insights from neuroscience and 
imaging. (pp. 157–172).2012b. 
15.Carey, L., Macdonell, R., & Matyas, T. A. (2011). SENSe: Study of the effectiveness of neurorehabilitation on 
sensation: A randomized controlled trial. Neurorehabilitation and Neural Repair. 2011. 25(4) 304– 313  
16.Carey, L., & Matyas, T. A. Training of somatosensory discrimination after stroke: Facilitation of stimulus 
generalization. American Journal of Physical Medicine and Rehabilitation.2005.  0894-9115/05/8405-0001/0. 
17.Carey, L., & Matyas, T. A. (2011). Frequency of discriminative sensory loss in the hand after stroke in a 
rehabilitation setting. Journal of Rehabilitation Medicine.  2011 Feb;43(3):257-63. doi: 10.2340/16501977-0662. 
18.Carey, L., Matyas, T. A., & Oke, L. E. Sensory loss in stroke patients: effective training of tactile and 
proprioceptive discrimination. Archives of Physical Medicine and Rehabilitation 1993, 74, 602–611. 
18a. Carey, L., Oke, L., & Matyas, T. Impaired touch discrimination after stroke: A quantitative test.  Journal of 
Neurologic Rehabilitation. 1997;11(4):219-232. 
18b. Carey, L., Polatajko, H., Connor, L., & Baum, C.  Stroke rehabilitation: A learning perspective. In L. Carey (Ed.), 
Stroke rehabilitation: Insights from neuroscience and imaging. Oxford University Press. 2012.pp.11-23.  
19. .Van de Rakt J. McCarthy-Grunwald S. . Diagonals part 1 . Ita.J.Sport Reh. Po. 2015. 2; 3; 146 -169  
20.. Van de Rakt J. McCarthy-Grunwald S. Diagonals part 2 – Assessment and Trunk Rules. Ita.J.Sports Reh. Po.  
2015 ; 2; 2 ; 260 -298. 
21. Yamato T. Maher C. Saragiotto B.  Moseley A. Hoffmann T. Elkins M. Camargo P.   The TIDieR checklist will 
benefit the physical therapy profession Braz J Phys Ther. 2016 May-June; 20(3):191-193 
22.Van Keeken P.Kaemingk M. Handboek Neuro Developmental Treatment. De tijdstroom.1999.ISBN 
9035220757 
23.Geissele T. Halbseitenlahmüng. Springer Verlag.1993.ISBn 9783540564157. 
24. Schöllhorn W. Time scales of adaptive behavior and motor learning in the presence of stochastic 
perturbations. Human Movement Science,2009. Volume 28, Issue 3, June 2009, Pages 319-333 
25. Bosch F. Krachttraining en coördinatie. 2010 Uitgevers. 2010 . ISBN 978-94-90931-10 
26. Alon G. Levitt A. and  McCarthy P. Functional Electrical Stimulation Enhancement of Upper Extremity 
Functional Recovery During Stroke Rehabilitation: A Pilot Study. 2007 The American Society of 
Neurorehabilitation.  https://doi.org/10.1177/1545968306297871 
27. Van de Rakt J. McCarthy-Grunwald S. Diagonals Part six . Standing up and the static reaction Ita. J. Sports 
Reh. Po. 2018; 5 ; 2 ; 926 – 989  
28. Van de Rakt J. McCarthy-Grunwald S.  - Diagonals Part 7 Stroke 5 Walking: What say the scientist and what 
is best practice. Ita. J. Sports Reh. Po. 2018. ; 5; 2 ; 1013 – 1062 ; ISSN 2385-1988 [online] IBSN 007-111-19-55 ; 
CGI J OAJI :0,101 ) 
29. Nielsen J. Willerslev M. Christiansen L. Lundbue-Jensen J.  Science based neurorehabilitation. Journal of Motor 
Behavior. 2015. Pages 7-17 
30. Raine S. Meadows L. Lynch-Ellerington M. Bobath Concept: Theory and Clinical Practice in Neurological 
Rehabilitation. Wiley-Blackwell2009.  ISBN: 9781405170413. 
31. Davies P. Steps to follow. The comprehensive treatment of patients with hemiplegie. Second edition. 
Completely revised and updated. Springer-Verlag ISBN 3-540-60720-X 1999 
32.Bassøe- Gjelsvik B. Form und Funktion. Verlag Thieme 2002.ISBN;3131294418. 
34. Beek P.J.. Nieuwe, praktisch relevante inzichten in techniektraining Motorisch leren: het belang van een 
externe focus van aandacht (deel 1 tm10 ) Sportgericht  2011. 
35. Bobath B. Hemiplegie bij de volwassene: evaluatie en behandeling. Bohn,Scheltema & Holkema 1979.ISBN; 
9031302848. 
36. Bobath B. Abnormale houdingsreflexen bij hersenbeschadigingen. Bohn, Scheltema& Holkema 1978.ISBN; 
9031302856. 
37.Bobath B. & Bobath K. Mororische ontwikkeling bij cerebrale verlamming. Bohn, Scheltema & 
Holkema.1978.ISBN: 9031302864. 
38.Website IBITA.www.IBITA.int 
39. American College of Sports Medicine (ACSM).. ACSM’s guidelines for exercise testing and prescription (7th 
ed.). IN, USA: Lippincott Williams & Wilkins.2006. 
40. Jimenez S. Mordillo-Mateos L. Dileone M. Campolo M. Carrasco-Lopez C. Moitinho-Ferreira F. Gallego-




                                         Ita. J. Sports Reh. Po. 2023; 10 (24); 3; 4; 2465 - 2494  
 
stimulation on soleus spinal motor neuron excitability. Plos One 2018.  Feb 16;13(2):e0192471                                                                                                                                               
41. Hettinger T. Isometrische muskeltraining . THieme verlag. 1983.ISBN 3133495054 
42. Basmajian J. Muscles Alive. Williams& Wilkins 1978. ISBN ; 0683004131. 




46. Bernhardt J. Borschmann k. Boyd l. Thomas Carmichael S. Corbett D. Cramer S. Hoffmann T. Kwakkel G. Savitz 
S. Saposnik G. Walker M. Ward N. Moving rehabilitation research forward ; Developing consensus statements for 
rehabilitation and recovery research. International Journal of Stroke 2016, Vol. 11(4) 454–458. 
47. Sherrington C. Reciprocal innervation of antagonistic muscles. Fourteenth note. - On double reciprocal 
innervation.1997.The royal society.                                                                                                           
48. Crone C. Reciprocal inhibition in man. Dan Med Bull. 01 Nov 1993, 40(5):571-581 
49. Aktas I.  & Akgun K.  & Cakmak B. Therapeutic effect of pulsed electromagnetic field in conservative treatment 
of subacromial impingement syndrome. Clin Rheumatol 2007. 26, pages1234–1239 
50. Chang J.  Tsau J. Lin T. Predictors of shoulder subluxation in stroke patients. The Kaohsiung Journal of Medical 
Sciences 1995. May;11(5):250-6 
51. Tetsuo I. Kenshaku T. Koshiro Y. Satoshi M. Kyozo Y. Evaluation and treatment of shoulder subluxation in 
hemiplegia: Relationship Between Subluxation and Pain American Journal of Physical Medicine & Rehabilitation. 
1998. ;77(5):421-6.  doi: 10.1097/00002060-199809000-00012. 
52. Price C. Rodgers H. Franklin P. Curless R.  Glenohumeral subluxation, scapula resting position, and scapula 
rotation after stroke: A noninvasive evaluation. Archives of Physical Medicine and Rehabilitation. Volume 82, 
Issue 7, July 2001, Pages 955-960 
53. Hartwig M. Gelbrich G. Griewing B. Functional orthosis in shoulder joint subluxation after ischaemic brain 
stroke to avoid post-hemiplegic shoulder–hand syndrome: a randomized clinical trial. Clinical Rehabilitation 2012. 
Sep;26(9):807-16.                                                                                                                                                                        r   
54. Knott M. Voss D. Komplexbewegungen. Gustav Fischer Verlag 1970   ISBN 3437100963 
55. Stockmeyer S. An interpretation of the approach of Rood to the treatment of neuromuscular dysfunction. Am 
J Phys Med 1967. 46(1):900-961 
56. Burnstromm S. Movement therapy in hemiplegia. Harper &Row. 1970 pag.24. Card number 70106334. 
57. Johnstone M. The stroke patient , Principles of rehabilitation, Churchill Livingstone.1976. Pag.;27-36. ISBN : 
0443014876                                                                                                                                                                
58.Carr J. Sherperd R. Neurological Rehabilitation. Butterworth & Heinemann.1998.ISBN; 0750609710. 
59. Shumway. Cook A.  & Woollacott M. Motor Control.  Lippincott, Williams & Wilkins 2007 ISBN-13 978-0-7817-
6691-3 
60. Layne C. Malaya C. Levine J. The effects of muscle vibration on gait control: a review. Charles S. Layne , 
Christopher A. Malaya and Jackson T. Levine. Somatosensory & motor research  20-19. ISSN: 0899-0220 1369-
1651.    
  
 
 
 
View publication stats
